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(57) The printhead includes an elector f /p;« o\ - . - 

is connected to an ink reservoir "TFURg 2) by a hoTe ZS «?• '" flow P r6SSUre re 9 ulator "1 <*9-2>. The regulator 
fittings 2N (Fig.2) and AN (Fig.2) reS2 ZS (F,g.2) and to the ejector by a hose AS (Fiq 2) via 

and an outflow chamber AK (Fio i75E£2f % re9u,a,or diodes an inflow chamber 2K (Fio i? a t Z . 

<F ?H 1> H Whi< L h ' S ° Pened from .^CT^JTT 0 th6Se Chambe --?ea.!ng 9 p VaS va^DP 

wrth a d.aphragm M (Fig.1) arranged on or^owari tht h« Vi PPet makes Contact th ™9h a feeler T (Rq 11 
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PRESSURE RFOULATOR ^ a, n |mk.,, ft ppimt „ Fflp 



The invention relates to an ink-jet print head whioh includes an ejector 
connected via a hose to an ink reservoir. 

Ink-jet print heads have a pie;oelec,rically controlled ejector duct 
wh,ch, on its inflow side, should be connected to an ink reservoir so ,ha, the 
cap,„a,y force in the inflow due. and the level of ink in the reservoir, as well 
as the subsequent flow of air to the reservoir, causes a narrowly restricted 
ink pressure range to be maintained in the ejector duct. This arrangement 
ensures .ha, when the due, is exci.ed i, ejects droplets as uniformly as 
possible and ,he ink nei.her !eaks out nor dries up when the printer is a, res, 
S,nce an ink-je, prim head is moved so as to accelerate and decelerate i, on 
a carnage over the printing area, acceleration forces give rise ,o „uc,ua,ions 
m the pressure of the ink. ,n order to counteract this, relatively small ink 
reservoirs were previously arranged directly on the movable head, bu, this 
means ,ha, the empty con.ainer needs ,o be replaced frequently. This is 
particularly troublesome when ,he print head is a multiple-colour prin, head 
say for four c ol ours. which run ou, at different points in time. If. on the 
other hand, larger reservoirs of ink are arranged in a fixed manner. ,he 
containers are then linked to the head by hoses in whioh the acceleration 
forces act and produce unwanted pressure fluctuations. 

I, is an ebjee, of ,he present invention ,o keep the supp.y pressure a, 
the e,ec,or due, virtuaNy constant, irrespective of the accelerate forces and 
the level of ink in the reservoir. 
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This is achieved by arranging near the ejector an ink inflow pressure 
regulator, to which a hose runs from the ink reservoir. 

According to the present invention, there is provided an ink-jet print 
head including an ejector which is connected via a hose to an ink reservoir 
and an ink inflow pressure regulator, the ejector also being connected to the 
ink inflow pressure regulator by a hose. 

Practical refinements are indicated in the subsidiary claims. 

Ink inflow regulators in accordance with the invention make it possible 
to provide a greater supply of ink at different levels even in the travelling 
reservoir; alternatively it allows a large reservoir to be arranged on the printer 
chassis. Pressure fluctuations in the hose are evened out by the regulator. 
A particular advantage is the fact that the regulator is relatively small in 
construction, with the result that in the case of a multiple-colour printer all 
the regulators can be constructed together in one travelling sub-assembly. 

The regulator sub-assembly is assembled together from components 
that are relatively simple to manufacture. It can readily be opened for 
cleaning and inspection, and the replacement of components is a 
straightforward matter. 

The fact that the regulator diaphragm has the ability to deflect creates 
a variable ink reservoir on the pressure-regulated side, from which ink may 
be drawn even if the inflow valve does not open for a time in the event of 
a high closure pressure being exerted on the valve element. 

The sub-assembly can readily be fitted onto existing printers. 

The invention will now be described by way of example only with 
reference to the accompanying diagrammatic drawings, in which:- 
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Figure 1 is a section to an enlarged scale taken through a regulator 
valve in accordance with the invention; and 

Figure 2 is a plan view from above of a four-way sub-assembly in 
accordance with the invention. 

The illustrated regulator valve is of coaxial construction and includes 
a lateral outflow A. Formed in the top of the valve casing G is an inflow 
chamber ZK and in the bottom an outflow chamber AK, between which 
chambers the valve element, a sealing plate DP, occludes a connection piece 
VS in a controlled manner. 

The sealing plate DP is controlled via a tappet ST, which passes in a 
loose fit down the centre of the connection piece VS and makes contact 
through a barrel-faced feeler T with a diaphragm M which seals the outflow 
chamber AK towards the casing bottom. 

The diaphragm M is cut in a circle from a thin foil of plastic, and is 
held sealed in the casing G between O-rings 01, 02. The feeler T and the 
tappet ST have a central bore ZB which facilitates aeration during the filling 
process. 

The sealing plate DP is made of rubber and is held in a hollow cylinder 
HZ which extends in a loose fit over the connection piece VS and, as a 
freely suspended restoring weight, presses the valve plate DP into its closure 
position onto the rim of the connector and thus directly seals it. For the 
purpose of aeration the hollow cylinder HZ is provided with a lateral bore SB 
close to the sealing plate DP. 

If a small, specified negative pressure occurs in the outflow chamber 
AK, the diaphragm M bulges upwards and begins to lift the feeler T along 
with the tappet ST, and hence the sealing plate DP with the hollow cylinder 
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HZ. thereby enabling a stream of ink to flow from the inlet chamber ZK, 
through the open valve gap and into the outflow chamber AK. 

The outflow chamber AK is connected by an upwardly extending duct 
K to an outflow hose fitting AN, from which a short hose runs to the ejector. 

The inflow chamber ZK is occluded by a lid D sealed by an O-ring. 
The lid D carries an inflow fitting ZN from which a hose leads to a fixed 
reservoir. 

In the top of the inflow chamber ZK is a lateral aeration duct EK which 
leads to the duct K and is usually shut off by an adjustable venting screw S. 

The lid D and a bottom locking plate B are screwed to the casing G 
and can readily be removed. 

Figure 2 is a plan view from above of a four-colour regulator sub- 
assembly. The four regulators R1 - R4 are arranged in an integrated manner 
in a casing body GK with each positioned alongside the other in alternating 
orientation. 

Of the individual regulators, the lid D can be seen in each case, along 
with the central inflow hose fitting ZN, the venting screw S and alongside 
it the outflow hose fitting AN. Constructed on the side of the casing body 
is a fixing flange F, by which it is mounted on the movable print head. The 
inlet hoses ZS lead to the ink reservoirs TR, and quite short hose 
connections AS lead to the head with the ejectors E. 
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CLAIMS 



An ink-jet print head including an ejector which is connected via a 
hose to an ink reservoir and an ink inflow pressure regulator, the 
ejector also being connected to the ink inflow pressure regulator by 
a hose. 



2. 



7. 



An ink-jet print head according to claim 1, in which a plurality of ink 
inflow pressure regulators are integrated in one casing body. 

An ink-jet print head according to claim 1, wherein the ink inflow 
pressure regulator comprises an upper inflow chamber a lower 
outflow chamber connected through a valve which is actuated from 
below by a valve tappet so as to open it, and the tappet making 
contact m a force-transmitting manner with a diaphragm arranged on 
or towards the base of the outflow chamber. 

An ink-jet print head according to claim 3, wherein the diaphragm is 
a crcular foil which is held loosely tensioned in a sea.ing manner 
between sealing rings. 

An ink-jet print head according to claim 4, wherein the valve tappet 
rests with a barrel-faced feeler against the diaphragm. 

An ink-jet print head according to any of claims 3 to 5, wherein the 
valve tappet is guided vertically in a loose fit in a connection piece on 
which a sealing plate lies. 

An ink-jet print head according to claim 6, wherein the sea.ing plate 
» circular and made of elastic materia, and is held by its rim in a 
hollow cylinder which .oose.y encloses the connection piece 
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8. An ink-jet print head according to any of claims 3 to 7, wherein the 
inflow chamber is screwed shut by a sealed lid, and inserted into the 
lid is an inflow fitting onto which the inflow hose is pushed. 

9. An ink-jet print head according to any of claims 3 to 8, wherein the 
outflow chamber is connected to a vertical outflow duct which 
terminates at the top in an outflow fitting from which an outflow hose 
leads to the ejector. 

10. An ink-jet print head according to claim 9, wherein the inflow 
chamber is connected at the top via a lockable venting duct to the 
outflow duct. 

11. An ink-jet print head according to claim 1 O, wherein the venting duct 
is lockable by a valve screw. 

12. And ink-jet print head according to any of claims 3 to 1 1 , wherein the 
valve, the inflow and outflow chambers and control elements of the 
valve are circular in construction and are arranged coaxially in a 
casing. 

13. An ink-jet print head according to any of claims 3 to 1 2, wherein the 
valve tappet has an axial venting duct and the hollow cylinder has a 
lateral bore at its top for venting. 



14. 



An ink-jet print head substantial as herein described and as described 
in accordance with the accompanying diagrammatic drawings. 
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